he words &dquo;iron lung&dquo; conjure up fearful visions of a -JL. coffinlike machine on which one's very existence depends, and its walls define the limits of one's environment. This archetypal fear of mechanical ventilators comes into play when comparing the lifesaving potential of these devices with their economic and psychosocial burdens.
Mechanical ventilation became a reality with the poliomyelitis epidemics of the 1940s and 1950s.1
The mortality of poliomyelitis with respiratory failure was cut dramatically from about 80% to less than 20% with the use of mechanical ventilation.2 But the use of mechanical ventilators to treat polio victims also created the first cases of chronic or long-term ventilator dependence and the resultant medical and ethical dilemmas involving when to initiate this life-sustaining therapy and how long to maintain it.
Intensive-care physicians frequently grapple with the medical and ethical implications of initiating, maintaining, withholding, or withdrawing this life-sustaining support. Now that long-term me-chanical ventilation is technically feasible, it is becoming increasingly common in the home and in chronic-care facilities. The technologic imperative, which holds that because we can do something, we should, has created a number of medical, ethical, economic, psychologic, and sociologic problems. Mechanical ventilation has joined renal dialysis and artificial nutrition as technologies that can prolong life even at a vegetative level or in circumstances in which restoration to a functional level sufficient to permit the independent performance of activities of daily living is by no means assured or is impossible.
Who is to decide when these technologies are to be employed or forgone? It is generally accepted ethically and legally that a competent and informed patient has the right to refuse voluntarily any medical treatment, even one that is life-sustaining, such as mechanical ventilation. Although such principles are applicable to older children and adolescents as well as adults, they do not apply directly to infants and young children, for whom parents and other caretakers, guided by the best interests of the child, must base decisions on the best available facts. It is also generally accepted that patients do not have the right to demand therapies that violate accepted medical standards or are clearly futile. The problem can be summarized as an attempt to define &dquo;futility.&dquo; Is a therapy futile if it maintains exist-ence without providing any potential for improvement, or is life itself a benefit at any cost?
It is one thing to undertake prolonged mechanical ventilation or home ventilation in patients with diseases such as bronchopulmonary dysplasia or asphyxiating thoracodystrophy, in which the potential for improvement and liberation from mechanical ventilation is good. It is an entirely different matter to undertake this technology when the underlying disease state is either progressive, such as neurodegenerative diseases or cystic fibrosis, or static, with no potential for improvement, such as high cervical quadriplegia.
Unfortunately, the decision to initiate or undertake mechanical ventilation in most children who become ventilator-dependent is not made in a planned or prospective fashion. Even children with known neurodegenerative or respiratory disorders usually present in a crisis, with the decision to intubate, resuscitate, and ventilate often made before admission or transfer to a pediatric intensivecare unit. Gillis and Kilham3,4 have referred to this situation as the &dquo;phenomenon of entrapment.&dquo; A reaction to intervene and ventilate has been made in the emergency situation, and then over time it becomes clear that the patient will not be able to be weaned from the ventilator. This generates a feeling of being trapped and committed to a therapy over which physicians and family had little or no control in deciding to institute the therapy. Even though we are told that ethically and legally there is no difference between withholding and withdrawing a therapy and that any therapy that could be ethically withheld can be ethically withdrawn, such dictums are unrealistic and out of touch with the clinical and humane practice of medicine. Especially for a child who is completely alert and mentally intact but dependent on mechanical ventilation to live, the prospect of withdrawing the ventilator is unpalatable to physicians, family, and patients. It is easy to talk about withdrawing a therapy such as mechanical ventilation, but the act of doing so is the most difficult task imaginable and a source of anguish for physicians and family. The result is an ever increasing number of children on home mechanical ventilation.
What about the prognosis for ventilator-dependent children? In this issue of Clinical Pediatrics,5 the group from Winnipeg, Manitoba, reports that four of 22 patients were liberated from mechanical ventilation, and seven of the 22, or 32%, died. The reported outcome of ventilator-dependent children depends greatly on the types of patients described. The mortality for patients with respiratory disorders was 50% and was due to progression of the primary diseased Of the two patients with cystic fibrosis, both died of progressive respiratory failure.
Cystic fibrosis-associated respiratory failure has been associated with a uniformly poor prognosis in other studies. Davis and di Sant'Ag-nese~ reviewed the experience of nine cystic fibrosis centers and the outcome of 56 patients with CF receiving mechanical ventilation. Sixty-nine percent died while being ventilated in the hospital and another 11 % died before dis-charge after being weaned from mechanical ventilation. Only 20% of the patients were ever able to be discharged from the hospital and only 6% survived longer than one year. In recent years, lung transplantation has offered the potential of life extension, creating the dilemma whereby some patients are requesting the opportunity to wait for a donor while being mechanically ventilated.7 Most transplant centers will not transplant a patient with cystic fibrosis who is ventilator-dependent.
In patients with spinal cord injury, the prognosis is similarly unfavorable. In one series, seven of 18 children who were so affected died within one year of injury.' Even with diaphragmatic pacing, the best that can be obtained is nighttime-only mechanical ventilation. Eventually the phrenic nerves become so damaged from the pacing that the patient must return to around-the-clock mechanical ventilation.
Patients with progressive degenerative neurologic diseases, such as Duchenne muscular dystrophy, also have no prognosis for improvement once they become ventilator-dependent. Despite this obvious poor prognosis, 75% of respondents to a questionnaire sent to directors of Muscular Dystrophy Association clinics stated that they used ventilators routinely or in selected cases.'
The prognosis for children with bronchopulmonary dysplasia (BPD), on the other hand, is fairly good. Given enough time for growth and development of new lung tissue, most infants with BPD will recover to the extent that they can function independent of assisted ventilation and supplemental oxygen. In one series, 12 infection, children on home mechanical ventilation tend to acquire fewer and less serious infections than children on prolonged mechanical ventilation in the hospital. Even more important than mere years of survival is the quality of life for those receiving home mechanical ventilation. As Gillis et al4 stated: &dquo;Ventilation at home may compound an already complicated and tragic situation. It places extraordinary stress upon the family and an unknown stress upon the child. Nevertheless, these children's development and quality of life are better at home than they are in the hospital. In spite of immense changes in family life-style, with an overwhelming loss of privacy, limited social life, disrupted sleep, difficult schedules, curtailment of siblings' activities, and fi- Figure 1 . A child on home mechanical ventilation playing hide-and-seek with his parents. He does not realize that one needs only to trace the ventilator tubing to find him. Figure  1 ) and another playing outside in the snow while on continuous positive airway pressure (Figure 2 ). An infant is pictured attentively listening to a story read by his mother while sitting in a walker and connected to a ventilator (Figure 3 ). The greater ethical dilemma involves children with high spinal cord injuries and quadriplegia or degenerative neuromuscular diseases. As Newton:Johnl2 has stated: &dquo;It is all too easy for physicians, relatives, politicians and others to make value judgments that are based on projections of their own fears and inadequacies.&dquo; In a study which attempted to address these issues, Gardner et a113 asked patients with high spinal cord injuries and quadriplegia about their quality of life and desire to continue with permanent mechanical ventilation. In general, the patients seemed to feel that mechanical ventilation was worthwhile and was preferable to being allowed to die. The other significant ethical issue in home mechanical ventilation is cost. Even though home care costs much less than keeping these children in the hospital, the expense is very important to insurance companies and government agencies. As stated by the Ad Hoc Task 
